The CIO amounts derived here are sensitive to systematic errors in the retrieved column 03 amounts (22) . It has been suggested that TOMS may underestimate 03 near the terminator. If so, the 03 loss in the vortex during September-and thus the CIO concentrations-could be greater than computed here. This error implies that CIO concentrations near the center of the 03 hole were greater than the values that have yet been observed at the more equatorward (equivalent) latitudes reached by the AAOE aircraft. Lett. 13, 1316Lett. 13, (1986.
12. For instance, the original McMurdo data show that, from day 240 to day 278, 03 has apparently decreased by about 120 DU. The area-mapped data indicate that the loss at OE = -78°is only about 70 DU. The remaining 50 DU is caused by displacements of the vortex center. This difference can be significant in a comparison of data and theory. Not only is the loss of 70 DU during this period more compatible with existing chemical theories, but also the shape ofthe loss profile-slower rate in the early period (when the number ofsunlight hours is small) and faster rate later (when the day becomes longer)-is more consistent with these theories (5, 7) . The model of Sander et al. (7) can account for the 03 loss rates at OE = -78°, whereas it has difficulties with the original McMurdo data. 13 . We first performed a 9-day weighted averaging of the data to get rid of the daily fluctuations. The relative weighting for the central date is 1 and is 0.8, 0.6, 0.4, and 0.2, respectively, for points ±1, t2, +3, and +4 days away from the central date. A comparison of the original and smoothed data indicates that all the large-scale features of interest are preserved in the smoothing. We have also tried filtering with boxcar windows of 3, 5, 7, and 9 days. The essential features are preserved. 14. The differentiation is carried out by differencing the smoothed data points separated by 1 day. Because of the smoothing described in (13) , the derived Q/dat represents 03 losses averaged over several days. natal homing hypothesis remains unproven. The main obstacle to testing it has been the lack of a physical tag that persists on a turtle for the estimated 30 or more years that elapse between hatching and sexual maturation (8) . Colonial nesting and nest-site fidelity are known to be especially well developed in the green turtle (Chelonia mydas) (2, 3, 4, 7) ; only in rare instances (9, 10) have marked adult females been observed at a nesting beach other than the one at which they were originally tagged.
Hendrickson (11) figure) , the closed migratory circuit between each rookery and the foraging grounds implies no mtDNA gene flow between nesting beaches; under the social facilitation hypothesis (lower half of figure) , the open migratory circuits imply extensive mtDNA gene flow between rookeries.
a nesting beach and after having a "favorable" nesting experience, fix on that site for future nestings.
WVhen females from different nesting colonies share foraging grounds, expectations regarding the geographic distribution of maternally transmitted mitochondrial DNA (mtDNA) genotypes at the nesting beaches are distinctly different under the natal homing and social facilitation models (Fig. 1) . If female turtles return faithfully to their natal beach to nest, matemal lineages in different colonies should evolve independently from one another and accumulate mtDNA differences over time. Alternatively, under the social facilitation model, exchange of lineages among nesting colonies should result in considerable mtDNA gene flow among colonies.
For the genetic test reported here of the natal homing versus social facilitation hypotheses, green turtle populations in the Caribbean Sea and Atlantic Ocean were selected because they have been extensively studied (1, 4, 13-15), migration patterns in the area are well documented, and turtles from at least two nesting beaches overlap on numerous foraging grounds (Fig. 2) . Restriction site analysis of mtDNA was used because of its proven sensitivity in revealing geographic population structure in other animals (16) (17) (18) (19) . The maternal mode of inheritance makes mtDNA especially appropriate for studies of female natal homing in marine turtles because the effects of male migratory behavior do not confound mtDNA phylogeographic patterns.
Sample sizes and localities (Table 1) were dictated largely by permit limitations on this endangered species. Laboratory methods are described elsewhere (20) (21) (22) . Fourteen informative restriction enzymes were used in the mtDNA digestions: Ava II, Bcl I, Dde I, Eco RI, Eco RV, Hinc II, Hind III, Mbo I, Msp I, Nde I, Pvu II, Spe I, Sst II, and Stu I (23) . All changes in mtDNA fragment profiles on gels could be accounted for by specific restriction site gains or losses. Thus genetic distances (base substitutions per nucleotide) between mtDNA genomes were estimated by the site approach (24) .
In terms of nucleotide sequence, the mtDNAs from the four nesting colonies appear highly similar, sharing at least 96 of the approximately 98 restriction sites scored per individual. Among the 49 assayed turtles, only three different mtDNA genotypes (hereafter denoted A, B, and C) were observed. The sequence divergences estimated between genotype pairs A-B, A-C, and B-C were P = 0.002, P = 0.001, and P = 0.001, respectively. In our assays, genotype A differed from C by a single Spe I site loss; B differed from C by a single Hinc II site gain; and A differed from B by these two restriction sites [see figure 2 of (24)].
In terms of mtDNA genotype frequencies, however, three of the four rookeries were distinct (Tables 1 and 2 ). Ascension Island appeared fixed for genotype C, which was observed at no other locality; Aves Island exhibited in high frequency (87%) the genotype B, which was not seen elsewhere. Only the Florida and Tortuguero samples were indistinguishable in our assays.
Slatkin and Maddison [(25), see also (26)] recently introduced a method for estimating gene flow between populations based on the minimum number of migration events nec- (Table 2 ) strongly support the contention that female-mediated gene flow between the assayed rookeries (with the possible exception ofTortugueroFlorida) has been rare. The geographic distribution of mtDNA genotypes is largely consistent with expectations of the natal homing hypothesis and appears to be at odds with predictions ofthe social facilitation model. Nonetheless, several caveats should be considered before this conclusion is accepted in unqualified form.
First, the foraging grounds associated with the Ascension colony are not known to overlap with those of the other colonies studied. Thus, mtDNA gene flow between Ascension and the other nesting beaches could be limited primarily by natal homing on a regional geographic scale, rather than lack of social facilitation between adjacent rookeries.
Second, we were unable to distinguish the Florida and Tortuguero samples in our mtDNA analyses (Table 1) . Although this might be attributable to high, continuous gene flow (as under the social facilitation model), alternative explanations can also be advanced: (i) perhaps more refined tests would reveal genotypic differences between Florida and Tortuguero turtles; or (ii) perhaps the Florida rookery has been established very recently by turtles carrying Tortuguero-like mtDNAs (15) . A confounding factor for the Florida rookery involved the release there of several thousand 1-year-old Tortuguero turtles during a restocking effort conducted from 1960 to 1971 (27) . The success of this effort is unknown because most of the juveniles were released untagged, but it is possible that some of these turtles contributed to the nests that we sampled in 1987.
A third qualification to the conclusion of strict natal homing in green turtles concerns the comparison between the Tortuguero and Aves colonies. Turtles from these nesting beaches are known to share numerous foraging grounds in the Caribbean (Fig. 2) . Among eight turtles from Aves tested, one exhibited the mtDNA genotype A that characterized all 15 Tortuguero samples (Table  1) . These results yield an estimate of Nm = 0.5, with 95% confidence limit 0.0 to 2.1 ( Table 2) . Unless the A genotype has arisen more than once by a convergent mutation, its presence in both colonies must be due either to shared descent from an ancestral population (that is, symplesiomorphy) or to past or ongoing gene flow. Such gene flow could have resulted either from imperfect natal homing or occasional social facilitation.
This uncertainty raises a more general issue concerning expectations of population genetic structure under the natal homing versus social facilitation hypotheses (Fig. 1 (7) . Furthermore, rabbit antibodies to r-p67 (8) reacted specifically against a 67-kD polypeptide in neutrophil cytosol from all normal subjects and most CGD patients except one who was previously characterized as p67-deficient (Fig. la) . The p67 cDNA detected an -2.4-kb mRNA transcript in monocytes from normal individuals and all CGD patients examined including the one patient with p67 protein deficiency (Fig.  lb) . The p67 transcript was not detected in uninduced HL60 cells, but a transcript identical in size to that seen in monocytes was present in HL60 cells induced to differentiate with retinoic acid for 5 days, consistent with earlier observations indicating that p67 protein is limited to cells capable ofsuperoxide generation (5) .
Further evidence was sought to confirm that these cDNAs encode a functional factor absent from p67-deficient autosomal recessive CGD patients. This was accomplished by demonstrating that r-p67 is functionally active in a cell-free superoxide-generating assay requiring neutrophil membranes and cytosol ( Fig. 2) (4, 9) . The r-p67 partially reconstituted nicotinamide adenine dinucleotide phosphate (reduced) (NADPH)-dependent superoxide production by neutrophil cytosol from a p67-deficient CGD patient (Fig. 2b) , but failed to restore activity to neutrophil cytosols from p47-deficient CGD patients (Fig. 2, c, d , and e). In control experiments oxidase activity was also partially restored when p47-deficient cytosols were mixed with the p67-deficient cytosol (Fig. 2f ) . Several factors account for the less than complete restoration, including lability ofpatient cytosol, presence of inhibitors in the Escherichia coli-derived r-p67 that diminish even normal cytosolic activity (Fig.  2a) and the inherent lability of r-p67 during isolation. (Less than maximal activity was seen in the complementation experiment in Fig. 2f .)
The nucleotide sequence of p67 cDNA (clone 10) predicts a 526-amino acid protein with a calculated size of 60,900 kD (Fig. 3a) . The apparent size of the clone 10 recombinant fusion protein by SDS-PAGE was 70 kD (6, 7) . A methionine codon occurs 25 bases from the 5' end of clone 10 cDNA within a consensus sequence that conforms to translation initiation sites observed in eukaryotic mRNAs (10) . After a stop codon at position 1579, there are another 557 bases of untranslated sequence, which include two polyadenylation signals (underlined in Fig. 3a) .
Within the predicted peptide sequence, 
